Luteolin potentiates the sensitivity of colorectal cancer cell lines to oxaliplatin through the PPARγ/OCTN2 pathway.
Oxaliplatin is a chemotherapeutic agent used in the treatment of colorectal cancers. However, the mechanism controlling the cellular uptake and efflux of oxaliplatin is not completely understood. Organic cation/carnitine transporter 2 (OCTN2) is a member of the solute carrier superfamily and is a determinant of oxaliplatin uptake. OCTN2 is regulated by peroxisome proliferator-activated receptor γ (PPARγ) binding to the PPAR-response element within the first intron. Luteolin is a naturally occurring flavonoid and an agonist of PPARγ. Thus, we hypothesize that luteolin-mediated OCTN2 expression and activity potentiate the sensitivity of cancer cells to oxaliplatin. In this study, luteolin increased mRNA and protein expression of OCTN2 in a time-dependent and dose-dependent manner in colorectal cancer SW480 cells. This induction was attenuated by PPARγ antagonist GW9662 as well as by PPARγ knockdown, suggesting that the induction by luteolin is dependent on PPARγ. In uptake studies, luteolin increased the binding affinity of OCTN2 toward oxaliplatin and enhanced intracellular concentration of oxaliplatin. This finding is likely because of the increase of PDZ domain containing 1 (PDZK1) and PDZ domain containing 3 (PDZK2), which are known to facilitate the expression of OCTN2 on the cell surface and/or enhance transporter activity. Moreover, cell viability and cell apoptosis assays showed that luteolin increased oxaliplatin uptake and intracellular accumulation through OCTN2. Thus, our study showed that luteolin increased the sensitivity of colorectal cancer SW480 cells to oxaliplatin, likely through the PPARγ/OCTN2 pathway.